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Geoprobe Characterization Report for the OU-9 Pipe Excavation 
P r o j e c t  

1 . O  In t roduct ion  

Due to its interference with Phase Ill of the Sewage Treatment Plant Upgrades] 
approximately 150 feet of the 6” vitrified clay pipe, designated as OU-9 was scheduled 
to be removed by excavation under a subcontract (Reference P.R. P498599). This 
project will be conducted within an operable unit, but is not considered to be an 
Environmental Restoration activity. Before excavation of the overburden began, 
watertight plugs were placed in the pipe on both sides of the section to be removed. 
Characterization of a composite of the pipe and associated soils was taken on 
6/11/96 and 6/18/96 in accordance with the Waste Characterization and 
Management Plan for Excavation of OU-9 Piping (RMRS Memo Number GMA-002-96, 
dated May 7,1996) . The results and locations of the samples taken during field 
excavation are presented in Appendix A. Preliminary results indicated slightly elevated 
levels of radioactivity in the soil, however, no hazardous constituents were detected. 
Data for Total Metals, Volatile Organics Sweep, and Semi-volatile Organics are not 
presented in this report as the results demonstrated that these were non-detectable. 
Groundwater standing in the OU-9 trenches’ had elevated gross alpha/beta values. 
Due to the detection of radioactive contaminants in the soil in the proposed area of 
excavation, a sampling plan was developed to identify potential areas of radioactive 
contamination within the effluent tank construction zone. This report describes the 
methods utilized for collection of the soil samples and presents the results of the 
analysis. 

2 . 0  Purpose and Scope 

Due to the detection of radioactive contaminants in the soil in the proposed area of 
excavation for the Phase Ill Sewage Treatment Plant Upgrades] a sampling plan was 
developed to identify potential areas of radioactive contamination and areas that are 
considered to be clean; and to quantify the extent of contamination detected in the 
soils, where found. The intent of the sampling was to establish if contamination was 
narrowly confined to the vicinity of the pipe, in which case, the soil could be removed 
and the construction of the tanks could proceed; or broadly distributed at high 
concentrations, which would make the project economically unattractive. The results 
of the analysis would then be compared to the proposed Tier I and Tier I I  “Action 
Levels” being negotiated with the state described further below. 

Radioactive soils at RFETS are managed as waste, or “clean” soils dependent upon 
the levels of Isotopes present in the mixture. In addition, RFETS is currently in the 
process of negotiating “put-back” levels of contamination for sites which have slightly 



elevated levels of radioactivity in the soils (reference Appendix D). Preliminary data on 
samples taken in the field indicated that the values obtained would be low enough to 
qualify as “put-back” levels; however a representative number of samples needed to 
be taken in A systematic manner in order to properly characterize the area to be 
excavated. The “Action Levels for Radionuclides in Soils for the Rocky Flats Cleanup 
Agreement” are presented below and in Appendix D. 

3 . 0  Sampling Plan Summary 

Prior to sampling, meetings were held with representatives from Radiological 
Engineering and Environmental Restoration to establish a viable plan for proceeding 
with the Geoprobe Sampling. The original plans called for sampling the soil column 
both above and below the water table; however during field sampling activities there 
were only two sample locations which encountered groundwater (0-4 and 6-3) and 
field measurements demonstrated background contamination values for all 2’ sections 
of the core samples taken. 

A Grid System was established in the proposed Effluent Tank construction area during 
the week of July 8, 1996 area to identify sample points which would allow systematic 
sampling of the entire construction area and provide a unique alpha-numeric identifier 
for each sample. The nodes were set at 12.5 foot intervals at predetermined 
elevations (see Appendix 6). Elevations from a topographic map were used to 
establish predetermined desired depths for Geoprobe core samples to be taken to 
the depth of tank construction. This method would allow for representative sampling 
of the areas identified for t ank  construction, and did not include areas outside the 
immediate construction zone. Appendix B shows the sample locations, depths and 
elevations associated with the geoprobe samples. The locations selected for sampling 
included Node Numbers All 65,  83, B4, C4, C7, D3, D4, D6, D7, E3, E5, E7, in addition 
the nodes which fell at C3 and C5 were previously sampled during the trenching of 
OU-9 on 6/11/96 and 6/18/96. Note that split samples were taken at B3 and B4 
due to a percentage of these samples having a black sludge present. The sludge was 

‘physically separated from the soil sample in the field and segregated into separate . 
sample containers. Groundwater samples from standing water were also taken on 
6/11/96 in the C5 location and on 6/18/96 at the C3 location. These results are 
presented in Appendix C. 

During sampling, all 2’ sections of the core removed were first monitored with a hand- 
held probe and then monitored with the FIDLER@ for radioactive contamination. An 
organic vapor detector was also used to monitor each section of the core for 
Industrial Hygiene purposes; however, no organics were detected. Each 2’ core was 
monitored, swiped and composited (hand-mixed with a trowel) into a stainless steel 



bucket, monitored again with the FIDLERQ, and then a composite sample was taken 
from the bucket to  represent the entire core from the node. The analysis requested 
included Alpha/Beta Screen, Gross Alpha/Beta, and lsotopics for radioactive 
isotopes included in the action levels for clean-up. Analytical and Quality Assurance 
procedures used by the Analytical Projects Office (APO) are standard methods and 
are described in detail in Appendix E. 

4.0 Instrumentat ion 

Soil samples were taken using a van mounted Geoprobe sampling rig further described 
in Sectio'n 5.0 of this report. Radiological contamination monitoring was performed in 
the field using hand-held probes for total fixed plus removable and removable alpha 
and beta/gamma contamination. The Field Instrument for the Detection of Low 
Energy Radiation (FIDLER) was also used to monitor equipment and soils during field 
sampling activities. Equipment was monitored for radiological contamination during 
sampling activities and the equipment decontaminated between each core taken. 

5.0 Field Procedures 

A van-mounted Geoprobe sampling rig was driven into the construction area on 
7/16/96 . The rig was used to collect a total of 13 cores from each location with 
depths ranging from 2' to 12'. Details on the sample depths and elevations is 
presented in Appendix B. The equipment was operated in accordance with procedure 
4-S64-ER-OPS-GT.39 Push Subsurface Soil Sample. The samples were enclosed in liners 
contained within the sampling assembly. The cores from each two-foot interval were 
hand surveyed for radiological contamination prior to compositing the cores for a 
given node into a stainless steel container. The cores were mixed into a homogeneous 
mixture, hand-surveyed for contamination with a probe, and composited into a single 
sample container to be analyzed for Gross Alpha/Beta and lsotopics at the B881 
laboratories, 

Field screening and analysis was conducted for samples taken by the APO sampling 
team on 6/11/96 (location C5) and again on 6/18/96 (location C3). These samples 
were taken directly from the OU-9 trench and are presumed to have the highest levels 
of radioactive contamination present in the construction area (field measurements 
were 3000 to 5000 CPM). 

6 . 0  Analytical Procedures 

All analysis was performed by E3881 Analytical Labs. Gross Alpha and Gross Beta 
activities are measured by evaporating an aliquot of the prepared sample onto a 



counting planchet and counting the alpha and beta activities in a low background, thin 
windowed, gas proportional counter. lsotopics analysis is performed when isotopes 
are separated from the prepared sample using ion-exchange and chromographic 
extraction techniques, followed by electrodeposition onto counting planchets, and then 
analyzed by alpha spectrometry. A detailed description of the methods and 
procedures used for performing Gross Alpha/Beta as well as lsotopics for the 
samples analyzed are presented in Appendix D. 

7.0 Sampling Data 

Sampling data is presented in Appendix A for all radioactive samples taken, including 
APO events for the OU-9 Trench on 6/11/96 and 6/18/96 and the Geoprobe samples 
taken during the week of 7/16/96. highest values recorded for the site soils 
occurred at locations C5 and C3 trenches. Node C5 results included Plutonium 
239/240 measurements of 1.72 pCi/g and Americium 241 at 6.49 pCi/g; Node 
sample C3 had sample results of 4.5 pCi/g for Pu 239/240 and 18.1 pCi/g for Am 
241. Results for all other locations were low; Pu 241 ranged from .079 to .533 pCi/g 
and Am 241 from .066 to 1.72 pCi/g. Results for Uranium 2331234, 235 and 238 
were all close to background values for this area. 

The 

Standing groundwater encountered during excavation of the OU-9 trenches had values 
of 77 pCi/g gross alpha and 18 pCi/g gross beta for water collected at C-5 on 
6/11/96; and 370 pCi/g gross alpha and 150 pCi/g gross beta for the C-3 location 
collected on 6/18/96. These samples were reported to have a high degree of 
sediment in them. The samples were obtained after allowing groundwater to 
accumulate for several hours in the contaminated OU-9 trenches. 

8 . 0  Summary and Conclusions 

The intent of the sampling was to establish if contamination was narrowly confined to 
the vicinity of the pipe, in which case, the soil could be removed and the construction 
of the tanks could proceed; or broadly distributed at high concentrations, which would 
make the project economically unattractive. The results of the analysis would then be 
compared to the proposed Tier I and Tier II “Action Levels” being negotiated with the 
state as presented in Appendix D. 

The highest values recorded for the site soils , as discussed previously, occurred at 
the locations C3 and C5 within the OU-9 trench area. Node C5 results included Pu 
2391240 measurements of 1.72 pCi/g and Americium 241 at 6.49 pCi/g; Node 
sample C3 had samples results of 4.5 pCi/g for P u  239/240 and 18.1 pCi/g for Am 
241. Although these were the highest soil values recorded for the construction site, 
the values are still significantly below the “Hypothetical Resident Tier II Action Level 



Ratio Sum to 15 mrem” as shown in the Tier I I  Action Level Table. These values are 
low enough to qualify as potential “put-back” levels for soils within the construction 
zone. 

Results from the additional 13 nodes sampled have significantly lower values for gross 
alpha/beta and isotopics and are representative for background level typically found 
at the RFETS site. The exception was that nodes E3, E5 and D 3  had higher than 
background levels for Am 241; however the reported values were still significantly 
lower than the Tier II action level for Am 241 of 40.4 pCi/g. 

Groundwater results (Appendix C) collected from the OU-9 trenches at locations C5 
and C3 demonstrated that for standing water in the trench, the values were above 
dischargeable levels. Due to the Fact that these samples were collected after the 
water was allowed to stand for a few days in sediment, these results may not be 
representative of the groundwater for this area. Further sampling would need to be 
conducted during construction to properly characterize groundwater in the immediate 
area. 

9.0 Recommendations 

Review of the data indicates that there are slightly elevated values in the soil for 
gross alpha/beta and isotopics in the area of the OU-9 pipe excavation, specifically at 
locations C3 and C5. Groundwater associated with the OU-9 trench also 
demonstrated higher than dischargeable limits for gross alpha/beta. The additional 
13 nodes sampled within the construction zone were all within background values with 
the exception of nodes E3, E5 and D3 which showed slightly elevated levels for Am 
241. Note that all soils sampled were below the “put-back” values for Tier I and Tier 
I I  Action Levels. 

The data, indicates that the source of radioactive contamination is associated with 
the. OU-9 pipe excavation and is probably related to releases from the pipe. Removal 
of the pipe and associated contaminated soil should proceed prior to the construction 
of the effluent tanks to thereby eliminate the source of contamination. Soils from this 
excavation should be segregated from “clean” soil to facilitate sampling the soils once 
excavated to determine radioactive levels for the excavated dirt in order for it to be 
properly managed. 

Data from the construction areas outside of the OU-9 trench area indicate that the 
levels of radioactivity in soils are close to background and excavation in these areas 
could proceed as planned if soil is closely monitored during construction. Groundwater 
results in the construction area showed elevated gross alpha/beta levels, therefore 
run-off would need to be collected and monitored during construction to prevent 
releases from the site. 
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SOIL SAMPLE RESULTS 
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11 7438 

117371 

MODE 

A - l  

12 * 3 23 t 3 pci/B 96AP.147 
MDA 3 MDA 3 

16 1 4 24 + 2 pci/e 96AB 144 
MOA 6 MDA 2 

8-5 

117372 

B - 3  5 

29 * 5 24 f 2 pc i/g 96AB144 
MDA 5 MDA 2 

I 

. .  
~ ..... 

117372 D 

117373 

G - 3 5 L  

24 2 4 23 f 2 PC i /g 96A0144 
MDA 5 WDA 2 

14 x 3 20 f 2 pci/g 96A0144 
MDA 4 HDA 2 

B”4SL 

11 7304 

=.- L1‘ 

D - q  

c- 7 . - 

15 t 4 21 f 2 PCi/S 96AB 144 
HDA 5 MDA 2 

I - 

D -3 

117Ko5 

117303 

1 I7302 

D -3 
0 - 7  

20 t 4 24 t 2 pCi/g %AB144 
MDA 6 MDA 2 

24 1 5 23 f 2 pc i /g 96AB144 
MOA 6 MDA 2 

17 * 4 23 * 2 pCi/g 96AB 144 
MDA 6 MDA 2 

- 

D - 6  

- E -3 
- _. 

.. E - -5 

. E -.7- 

ENVIRONMENTAL LABORATORY 
BUILDING 881 

RADYOCHEMISTRY GROSS ALPHA/BETA REPORT SDG NUMBER: 96L2568 DATE: 07/30/9$ 

ross A1 pha/Grl 

C4745-001 

C4746-002 

c4747 4 0 3  

C4748-004 

C4749-005 

c4750-0at3 

C4752-008 

C4753-009 

C4 7 64-0 ’I 0 

~4754.010 

C4756-011 

C4758-012 

C47E7-013 

C4758-014 

C4759-016 

I17301 14 f 4 23 f 2 PC i /g 96A8144 
MOA 5 MDA 2 

I I I 

117376 16 t 3 19 * 2 pCi/g 96A8144 
MDA 4 MDA 2 

1 17434 15 t 3 26 f 3 pCi/g 96AB147 
MOA 4 HDA 3 

11 7434 16 f 3 24 * 3 pci/g 96AB 147 

96A8147 1 17437 11 i 3 24 f 3 pCi/g 

MDA 3 MOA 3 

MOA 3 MDA 3 

12743s 20 t 4 31 t 3 P C i h  96AB147 
MDA 4 MDA 3 

I 

117435 D 19 f 3 2a t 3 pCi/g 96AB 147 
HDA 4 MDA 3 

117439 12 f 3 22 f 3 Wi/g 96Ae 147  
MDA 3 MDA 3 
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Report: 96L2044 

Distribution (RAX) 
M, Aycock, 8244 
APQ, 3400 

RFETS 
881 GBNEMLABORATURY 

FAXFORM 

Date: 7/25/96 

From 
K.M. Hagglund, x7799 

I I I I I I 

COMMENTS: 
These data are for reanalyses of the soil sampIed on 6/18/96. The reanalyses were performed upon 
customer request due to variability observed in the data from the initial analysis. The reanalysis data 
also exhibit more variability than is typically obtained with this method. This further substantiates 
the initial supposition that the sample matrix is heterogeneous and contains "hot" particles. The 
best estimate of activity in such matrices is generally the average of all of the analyses. The 
activities are reported based on dry weight of soil. 

- 



RFETS 
881 GENERAL LABORATORY 

FRXFORM 

Report: 96L2044 

Distribution (FAX) 
A. Dennis/ M. Aycock, 8244 
APO, 3400 

I 

i’, 01/01 

Date: 6/20/96 

From 
R.M. Hagglund, x7799 

18 k 2 (1 

COMMENTS: 

These are final results. A complete, formal rcport will follow when all samples for this project submitted under report 
96L2044 bave been cotnptetcd. 

The poor precision betwcen tlic duplicate analyses of the soil sample is likely due to non-homogeneous sample matrix. 
This lieterogencity was also observed in the isotopic analysis data. Upon request from thc customer, the picce of pipe in 
fhe sample was analyzed as a separate sample. The pipe was analyzed for surface contamination by doing a hot, nitric 
acid leach oE the pipe. No attempt was inade to dissolve the pipe since the contamination would be expected to be priinaril 
on thc surface, if present. If you have any qucstions, pleasc call. 
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General Lab, Building 881 Lab Number: 96L2044 AMENDED Report Date: 7\31/96 
Sample Date: 06118196 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY ?% 
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General Lab,.Bullding 881 Lab Number: 96L2044 Report Date: 7/31/96 
AMENDED Sernple Date: 06PI8196 

c b.3 
'= RADIOCHEMISTRY REPORT 

ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

. 



General tab, Buildhg 881 Lab Number: 9512044 Report Date: 6121198 
->IC Sample Date: 06/11/96 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 



flLllti Ml ROOM 212 

General Lab, Building 881 

4, 

FAX NO, 303 966 3400 

Lab Number: QSL2044 

Pa 08 

Report Date: 6/20/66 
Sample Date: QWI 1/86 

RAbIOCHEMISTRY REPORT C-.r ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

----_- 
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General Lab, Building 881 Lab Number: 96L2568 
AMENDED 

I I L ' I /  IU 

Report Date: 8/6/96 
Sample Date: 0711 7/96 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

E -3 
E -s 

* Passes at 3 sigma 



General Lab, Bullding 881 Lab Number: 96L2568 
AMENDED 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

Report Date: 8/6/96 
Sample Date: 07117196 



General Lab, Building 881 Lab Number: 96L2568 
AMENDED 

Report Date: 8/6/96 
Sample Date: 07/17/96 

15096-065 
15096-065 
15096-065 
18096-065 
I SO96-06 5 

15098-069 
18096-069 
15096-069 
13096-069 
IS096-069 

ISO96-065 

15096-069 
ISO96-069 
ISO96-069 



General Lab, Building 881 Lab Number: 96L2568 
AMENDED 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALHPA SPECTROSCOPY 

Quality AssurancelQuality Control Data 

Report Date: 8/6/96 
Sample Date: 07117196 

REAGENT BLANK 



APPENDIX B 

SAMPLE LOCATIONS AND DEPTHS 
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APPENDIX C 

GROUNDWATER RESULTS 



Facsimile Transmission 

1 .  

Attention: k'f kv 
Compahy: 

Telephone #: 5307 

#: 82~14 
Subject: 

Sender: L.L 

Sender Telephohe #: 1 Id I 
Sender Fax #: 2623 

YOU should receive, . . pages, including this cover sheer. If you do not w i v e  
all the pages, please call the numbcr above. 



GENERAL LABORATORY 881 FAX NO, 303 668 4365 P. 02/04 J 



. +  

JUL-23-96 TUE 8:38 GENERAL LABORATORY 881 

' I  

FAX NO, 303 9!36 4365 P, 01/02 

7 4  LfZ/W 

€0 'd bb8b996 'ON XW.4 



APPENDIX D 

ACTION LEVELS FOR RADIOACTIVE NUCLIDES IN SOILS FOR THE 
ROCKY FLATS CLEANUP AGREEMENT 
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ACTION LEVELS FOR RADIONUCLIDES IN SOILS 
FOR THE 

ROCKY FLATS CLEANUP AGREEMENT 

PRELIMINARY DRAFT 

US DEPARTMENT OF ENERGY 
US ENVIRONMENTAL PROTECTION AGENCY 

COLORADO DEPARTMENT OF PUBLIC EIXALTH AND TE€FC E N V I R O M N T  

JUNE 27,1996 

REYIEViTO FOR ClASSlFlCATlON 

BY S. 1 CUNNINGHAM 
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Radionuclide 

hericium-241 
Plutonium-239R40 
Uranium-234 
Jranium-235 
Uranium-238 

TABLE ES-1 
SOIL ACTION LEVELS 

Hypothetical Hypothetical 
Resident Resident 

Tier I I  Action Level 
15 mrem 

(pCVgram) (pcilgram) 

Tier I I  Action Level 
Ratio Sum to 15 mrem (a) 

40.4 25 
353.2 128 
360.4 
24.1 
108.3 

Tier I Action Level - Hvpothetlcal Resident 

Radionuclide 

Americium-241 
Plutonium-239R40 
Uranium-234 
Uranium235 
Uranium-238 

Hypothetical 
Resident 

Tier I Action Level 
85 mrem (a) 
(pCVgram) 

Hypothetical 
Resident 

Tier I Action Level 
Ratio Sum to 85 mrem (b) 

(pCi/gram) 

m 
2001 
2042 
136.8 
613.9 

145 
728 

Tier I Action Level - Offlce Worker 

Radionuclide 
Office Worker 

Tier I Action Level 
15 mrem 

(pcilgram) 

Office Worker 
Tier I Action Level 

Ratio Sum to 15 mrem (a) 
(pCi/gram) 

I 

Americium-241 
Plutonium-2391240 
Uranium-234 
Uranium-235 
Uranium-238 

227.7 
1 536 
2003 
114.7 
533.6 

130.8 
653.9 

I 

Radionuclide Action Levels 
* Preliminaw Draft 

< '  I . 



APPENDIX E 

LABORATORY ANALYTICAL METHODS 



KAISER-HILL COMPANY, LLC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P.O. BOX 464 ENVIRONMENTAL LABORATORY 
GOLDEN, COLORADO 80402 BUILDING 881 

CASE NARRATIVE 
SDG NUMBER: 96L2568 

DATE: 07/30/96 
DATA PACKAGE: RADIOCHEMISTRY GROSS ALPHA/BETA ANALYSIS REPORT 

- 
SAMPLE DESCRIPTIONS: 

APO ID 
C4745-001 
C4746-002 
C4747-003 
C4748-004 
C4749-005 
C4750-006 
C4751-007 
C4752-008 
C4753-009 
C4754-010 
C4755-011 
C4756-012 
C4757-013 
C4758-014 
C4759-015 

Bottle # 
96L2568-01 
9612568-02 

9612568-04 
9 6 12568- 0 5 
9612568-06 
96L2568-07 

96L2568-09 
96L2568-10 
9612568-1 1 
9612568-12 
96L2568- 13 
96 L 2  568- 14 
9612568-15 

96~2568-03 

96~2568-08 

LIMS # 
117301 
117376 
117436 
11 7434 
117437 
117435 
117439 
117438 
117371 
117372 
117373 
117304 
117305 
117303 
117302 

- 
Method Summary 

Gross alpha and gross beta a c t i v i t i e s  are measured by evaporating an aliquot o f  
the prepared sample onto a counting planchet and counting the alpha and beta 
act ivi t ies  in a low background, thin-windowed, gas flow proportional  counter. 
Organics or combustible solids are ashed, the residue dissolved in acid,  and the 
solution or an a l iquot  of the solution i s  evaporated o n t o  a counting planchet. 
Aqueous samples are concentrated and then evaporated onto a counting planchet ,  
Soil and s ludge samples are i n i t i a l l y  prepared for analysis as described i n  L- 
6298, “Initial Preparation of Soils, Sludges, and Sediment for Dissolution.” 
Analysis of aqueous samples and prepared non-aqueous samples i s  described in 
detail  in Rocky Flats Procedure, L-6240, “Sample Preparation f o r  Ana7ysis of 
Gross Alpha-Gross Beta Actjvity in Aqueous Sampies.” Preparation o f  o i l s ,  
solvents and other combustible organics i s  described in L-6194, ”Preparation of 
Oils and Solvents for Analysis of Gross Alpha and Gross Beta Activity.” The 
counting procedure i s  described in procedure L-6295, “Operation of the Tenne7ec 
L84100 Gas Proportional Counters.“ 

ZO ‘d S9EP 996 EOF ‘ON XWrl 



KAISER-HILL COMPANY, LLC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P.0, BOX 464 ENVIRONMENTAL LABORATORY 
GOLDEN, COLORADO 80402 BUILDING 881 

Method Summary ( c o n t i n u e d l  

The d e t e c t o r  c o u n t i n g  eff ic iency and s e l f - a b s o r p t i o n  e f fec ts  of the  s a l t  residue 
on the p l a n c h e t  are determined  from c a l i b r a t i o n  curves which are g e n e r a t e d  by 
c o u n t i n g  several planchets prepared  w i t h  a k n o w n  amount of a l p h a  o r  beta a c t i v i t y  
and i n c r e a s i n g  amounts of s a l t  (0  t o  100 rng). Aniericium-241 is used as the s p i k e  
f o r  the a lpha  curves and a s o l u t i o n  of Sr-90, Y-90 i s  used f o r  the  b e t a  curves.  
These s t a n d a r d s  are t r a c e a b l e  t o  t h e  Nat ional  I n s t i t u t e  of Standards Technology 
(NIST). 

The theoretical niininium d e t e c t a b l e  a c t i v i t y  (MDA) f o r  the a n a l y s i s  is based on 
t h e  d e t e c t o r  background, d e t e c t o r  e f f i c i e n c y  and s e l f - a b s o r p t i o n  effects, count  
time and q u a n t i t y  of sample analyzed .  The MOA for each a n a l y s i s  i s  c a l c u l a t e d  
and  i s  also r e p o r t e d .  If the  r e p o r t e d  r e s u l t  i s  based on t h e  average o f  two o r  
tilore c o u n t s ,  t he  average MOA is reported. 

Qual i t y  Control Summary 

A sample ba t ch  c o n s i s t s  of e l e v e n  o r  fewer samples ,  a d u p l i c a t e  of one o f  t h o  
samples ,  an a lpha  and a beta l a b o r a t o r y  con t ro l  sample, and a p r e p a r a t i o n  b l a n k ,  
Each set  of samples forms a "QC Batch" and 3s assigned a QC batch numbcr.  A 
sample can  be t r a c e d  back t o  i t s  corresponding  q u a l i t y  c o n t r o l  samples  Lhrotigh 
the Q C  Batch number. 

The preparation b lank  (PB), a n  a l i q u o t  of de ion ized ,  d i s t i l l e d  w a t e r ,  i s  prepa red  
and  ana lyzed  with the samples t o  confirm t h a t  t h e  samples were no t  contaminated  
d u r i n g  t h e  analys is.  The activities r e p o r t e d  for samples and standards were n o t  
c o r r e c t e d  f o r  p r e p a r a t i o n  b lank  a c t i v i t y .  

The a lpha  and beta l a b o r a t o r y  control samples are aqueous standards of 241An1 and 
90Sr, r e s p e c t i v e l y .  The s t a n d a r d s  are prepared by RFETS Che1n.i s t r y  S t a n d a r d s  
Labora to ry  (CSL) and are NIST t r a c e a b l e .  

The d u p l i c a t e ,  d e s i g n a t e d  as the sample ID followed by a "D " ,  i s  a second a l i q u o t  
of one of the samples  i n  the QC Batch which i s  c a r r i e d  th rough  the p rocedure  as  
a separate sample.  If the duplicates for  any QC Batches referred t o  i n  t h i s  
report were perfornied on samples o t h e r  t h a n  those i n  this r e p o r t ,  the N a r r a t i v e  
section w i l l  r e f e r e n c e  the r e p o r t  which c o n t a i n s  the d a t a  from the d u p l i c a t e  
a n a l y s i s .  

The  i n s t r u m e n t  QC i n c l u d e s  de te rmining  ins t rument  backgrounds weekly, c o u n t i n g  
a c o n t r o l  standard on each detector weekly,  and coun t ing  an instrument check 
source d a i l y  on the Tennelec LB4100 mu1 t i d e t e c t o r  gas  p r o p o r t i o n a l  counters. The 
instrument backgrounds are based o n  the average o f  a t  l e a s t  f ive ,  and nori i ia l ly  
ten o r  more, 4 hour  counts. The con t ro l  s t a n d a r d ,  p repared  from an  EPA-EMSL-LV 
crosscheck sample, is counted weekly t o  v e r i f y  the accuracy  of the  c a l i b r a t i o n  
curves and i n s t r u m e n t  backgrounds.  Instrument check s o u r c e s  a re  counted  da i l y  
t o  v e r i f y  that the e f f i c i e n c i e s  o f  the detectors have not changed. Th i s  
i n fo rma t ion  is a v a i l a b l e  i n  the  l a b o r a t o r y  archives. 

EO 'd 
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The  results are reported to the neares t  0.01 pCi for activities l e s s  than 0.1  
pCi, t a  the nearest 0 .1  pCi for activities from 0.1 t o  1 pCi and t o  the nearest 
1 pCi or pCi for activities from 1 to 99 p C 4 ,  The measurement uncertainties, 
denoted as +/-, are reported at 2 sigma, unless  otherwise noted. 

Definition of Data Qualifiers 

Data qualifiers have n o t  been defined f o r  repor t ing  radiochemical data. 

Exceptions or Deviations t o  Ease Methods 

The procedure is based on EPA SW-846 methods. Analysis o f  sample matrices o t h c r  
than aqueous samples i s  not discussed in SW-846. Preparation methods f o r  other 
sample matrices will be discussed in the Narrative section of the report, if 
necessary. 

Narrative 
These samples were analyzed using procedures L-6298, " I n i t  f a 7  Preparation of 
Soils, Sludges, and Sediment for bisso?ution", and L-6240, "Sample 'Preparation 
for Analysis of Gross Alpha-Gross Beta Activity i n  Aqueous Samp7es." The 
counting procedure i s  descr ibed in procedure L-6295, "Operation o f  the Tennelec 
LB4100 Gas Proportiona7 Counters.'' Activities are based on dr_v weight of sample. 

' The samples were analyzed in QC batches 96AB144 and 96AB147. There were no 
problems noted with these analyses and a l l  QC d a t a  were acceptable. 
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Method summary 

Depending upon the sample matrix, pretreatment of the sample (as 
determined by the responsible chemist) may be required to o b t a i n  an 

' aqueous solution which is necessary to perform t h e  isobopic separation 
chemistry. Plu.tonium (Pu-239,240), uranium (U-233,234, U - 2 3 5  and U- 
2 3 8 )  and americium (Am-241) isotopes are scparated from the prepared 
sample using ion-exchange and chromographic extraction techniques, 
followed by electrodeposition onto counting planchets, and analyzed by 
alpha spectrometry. Each sample i s  spiked  w i t h  a Chemistry Staridards 
Laboratory (CSL) c e r t i f i e d  traccu of an isotope (Pu-2/12, U-232 or Cm- 
2 4 4 )  which behaves cheniically identical to thc analyte (Pu-239, U- 
2 3 4 , - 2 3 5 , - 2 3 8  or Am-242) and whose alpha encryy can be i so la ted  with 
no ot11c.r alpha interference's ~ ~roce i iure  I , - 6 2 3 5 ,  l l ~ s o l a t i a n  oz 
Plutonium, Americium and Urantum From Aqueous Samples'' and L-6266, 
"Analysis of U, Pu, and Am in Soil/Sludge, Sediment by Ian 
Chromatography and Extraction Chromatography, ( I  are used to perf orin t;be 
isotopic separations. 'L'he areas of t h e  tracer and analyte pcaks or 
regions of in teres t  are rcztioed and the analyte activity in 
dis in tegra t ions  p e r  rninuce Idpm) is solved from the proporLion. All 
analyte and tracer peal< areas in counts per m i n u t e  (cprn) are correcred 
f o r  the detector background cpm i.n t h e  particular region of interest. 
In addition, Eince the standard tracers are n o t  isotopically pure arid 
may contain small quantities of thc analyte, a preparat ion  blank is 
requ.ired with each batch of samples for each analyte .  The blank 
consists of t h e  tracer aliquot only,  and from i t ,  the amount of 
i n t e r f e r a n t  i s  quancitated. The sample's analyte activity in d p m  i s  
then corrected for the preparation blank and the r e s u l t  in Pico-curies 
per l i t e r  or per g r a m  (pCi/L ox pCi/g) is calculated using the blank 
corrected dpm and the sample volume or weight analyzed. For 
Environmental Restoration samples the b l a n k  consists of the tracer 
aliquot only, and from it, t h e  amount of interferant is q u a n t i t a t e d ,  
huk t h e  sample results are nor blank  corrected.  However t h e  blank 
results are r e p o r t e d .  
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Qualitv Control Summary 

The samples are analyzed in batches where each batch consists of a 
maximum of 9 samples, a preparation blanlc, a CSL certified control and 
a laboratory duplicate (at least 10 percent of the samples are 
analyzed in duplicate). 
quantity of standard tracer. 
is denoted by the "Batch #I1 and all quality control  samples are 
traceable to any particular sample by the QC batch number. 

Again, each of these is spiked w i t h  a known 
The batch in which a sample was analyzed 

The MDA {minimum detectable activity) for this analytical merhod i s  
dependent on the uncertainty of t h e  preparation blank activity, for 
Environmental Restoration samples the MDA for this analytical method 
is dependent on t h e  detector background. Roth methods are a l s o  
dependent on detector efficiency, chemical recovery and volume or 
weight of sample analyzed. 
percentage of standard tracer chat was recoverable through t h e  sample 
preparation process. The r e s u l t  uncertainty is  calculated by 
propagation of the uncertainties due to counting s t a t i s t i c s  of the 
sample and of the preparation blank. The uncertainties are stated at 
the t w o  sigma level, 

The chemical recovery represents the 

Sisnificant Fiqures 

The .results and uncertainties are reported in p C i / l  or pCi/g as 
follows : 

Sample Raw Result Rmorted Sample Result and Uncertainty 

<L.O 
1.0 to 9 . 9  
10.0 to 99.9 
100.0 to 9 9 9 . 9  
loo0 to 9999 

nearest thousandth d i g i t  (0.001 
nearest hundredth digit (0.01) 
nearest t e n t h  digit (0.1) 
nearest 1's digit (whole number 
nearest 10's digit 
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Report Format Descriptioq 

The sample isotopic activities and uncertainties are reported in the 
'llsotopic Analysis R e B U l t B "  section of the report .  The result  
uncertainty in p C i / L  or pCj./g is designated as t h e  I 1 + / - l 1  value and 
represents the uncertainty at t h e  2 sigma level. The letter "D1* 
p r e f i x  indicates a field duplicate sample (a sample which is taken in 
duplicate while in the f i e l d ) .  This d i f f e r s  from a laboratory 
duplicate which is a sample analyzed in duplicate. 

The associated QA/QC result3 for che CSL controls analyzed in each 
respective batch number are reported in the I IQual i ty  Assurance/Quality 
Control Data" section of the r e p o r t .  The I1AnaXysis Date" refers to 
t h e  date the analysis was completed. 

Definition of D a t a  Qualifierp 

T h e r e  are no data qualifier symbols defined for Radiochemistry. 
qualified data are explained in t h e  narrative section of this r e p o r t .  

All 

Qualified results may be flagged w i t h  fl*li followed by an explanation. 

Exceptions or Deviations to Base Methods 

Depending upon the sample matrix and if there are s o l i d s  or 
particulates present,  deviations from procedure L-6235 or L-6266 may 
be required. 
the raw data. 

These deviations are detailed in a procedure filed with 

Narxative f o r  96L2568 

Fifteen OU9 Soil sample was delivered to the lab for the analysis of 
Plutonium, Americium and Uranium. The s o i l s  were run according to 
procedure L-6266, and L-6235. The samples were s p l i t  into two 
batches. This report w i l l  be amended a t  a la ter  time to i n c l u d e  the 
batch currently being run, MDAs are slightly elevated due to the 
small sample size of 0.5 grams. This however does not affect the 
results of the  analysis due to t h e  values being above the reported 
MDA. Samples are reported in dry weight. Wet to dry ratios can be 
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found in the raw data. 
report - 

A l l  samplee ran well with no problems to 

If these are any questions feel free to call me at 7128. 

Chemist Approval Date 
N.K. Harward 

Chemist Review Date 
K . M .  Hagglund 


